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Abstract 1 
 
Closed reduction and percutaneous screw fixation (CRIF) of iliac crescent fractures and 2 
fractures of the anterior column of the acetabulum has become an established method in the 3 
treatment of these injuries. After reduction, safe insertion of a guide wire is a key step during 4 
this procedure. We present a technique that can facilitate introducing the guide wire under 5 
fluoroscopic guidance and allow for decreased radiation exposure. 6 
 
Keywords: iliac wing fracture, percutaneous stabilization, fluoroscopy, lateral compression 
fracture, acetabular fracture  
Introduction 
 
Many advocate open approaches, either anterior or posterior, in the treatment of iliac crescent 7 
fractures or fracture-dislocations of the sacroiliac joint (OTA Types 61-B2.2 and 61-B2.3, or 8 
Young-Burgess “Lateral Compression Type II”/ LC2) and anterior column fractures of the 9 
acetabulum [1]. The rate of perioperative neurovascular complications and surgical site 10 
infections is not clearly determined by the literature yet.  11 
As an alternative, percutaneous treatment of iliac crescent fractures using stand-alone 12 
cannulated “LC2 screws” along the supraacetabular tunnel was introduced by Starr an 13 
coworkes about 20 years ago [2]. This technique is associated with preserving blood supply to 14 
the bone, less scarring of the surrounding soft-tissues and less blood loss in comparison to 15 
open reduction and internal fixation [2]. Especially blood loss and surgical site infection rates 16 
can be decreased by using closed reduction and internal fixation techniques in comparison to 17 
the conventional ORIF-techniques [3, 4]. Complications are related mostly to the surgical 18 
treatment, rather than the initial injury itself [3]. 19 
As a consequence, percutaneous and minimal-invasive techniques have become popular and 20 
have been reported to result in low complication rates and good clinical outcomes [5-7]. 21 
However, percutaneous screw placement is technically demanding and especially the insertion 22 
of guide wires for LC2 screws along the supraacetabular tunnel can sometimes be challenging 23 
as standard instruments may interfere with the C-arm in “Teepee” view [8]. 24 
We present a technique that allows for a potentially easier insertion of the guide- wire into the 25 
supraacetabular LC2 canal. 26 
27 
Surgical technique 28 
In general, we try to bring the patient to the OR within the first 48 hours because fracture 29 
reduction is much simpler if done early after the initial injury. 30 
After obtaining intubated general anaesthesia including pharmaceutical paralysis providing 31 
smooth reduction, the patient is positioned on a fully radiolucent OR table to allow easy 32 
fluoroscopy during the procedure. Usually, the patient is placed in supine position, but 33 
depending on the fracture pattern and the planned reduction manoeuvres, placing the patient 34 
in prone position can be advantageous. If supine, a roll may be placed underneath the knees to 35 
relax the muscles that have their origin on the anterior superior iliac spine. 36 
Preoperative antibiotic prophylaxis is given. The patient is draped so that the affected 37 
hemipelvis is fully accessible. Reduction of LC2 iliac crescent fractures or acetabular anterior 38 
column fractures usually require internal rotation of the affected hemipelvis, which can be 39 
provided either by manipulating the ilium manually or introducing a Schanz-pin into the iliac 40 
wing in a joystick technique [2]. 41 
After adequate reduction the C-arm is positioned in a “Teepee” view along the 42 
supraacetabular bony canal to provide an optimal view for the guide-wire insertion. (Figure 43 
1). A small skin incision is made over the AIIS (if the patient is positioned supine) or the 44 
PSIS (in case the patient is positioned prone). Then a guide-wire is introduced into the 45 
supraacetabular canal transverse to the fracture.  46 
 47 
Guide-wire insertion through a transpedicular working cannula  48 
Normally, transpedicular working cannulas (Figure 1C) are used for the transpedicular 49 
approach during vertebroplasty or kyphoplasty in spine surgery. The advantages of these 50 
cannulas are that they are short enough to not interfere with the C-arm, wide enough to pass a 51 
2.8 mm K-wire, and stiff enough to be driven into bone by a mallet (Figures 1+3). Similar to 52 
the transpedicular technique in spine surgery, the included bevel tipped trocar can be used to 53 
steer the path of the cannula by rotation of the trocar. This can be easily done directly under 54 
the fluoroscopy using the “Teepee” view. A Kocher clamp can be attached to the cannula for 55 
initial positioning under the C-arm to decrease radiation exposure to the surgeon’s hand. After 56 
introducing the cannula into the bone, a fluoroscopic image down its axis can be made, 57 
making sure it is aiming along the supraacetabular canal. Once the cannula has been driven 58 
firmly into the bone, the cannula is fixed in its direction and the surgeon may take his hands 59 
off to insert the guide wire under fluoroscopic control in the lateral and Ala-view (Figure 60 
2+3). If advanced further into bone until close to the fracture, the cannula can also be used as 61 
a joystick for fracture reduction (Figure 3 F+G). 62 
 63 
After the placement of the guide-wire and fluoroscopic position control in Ala- and “Down 64 
the wing”- view [8], a 6.5 mm or 7.3 mm cannulated screw is placed over the wire. A second 65 
wire and screw can be placed parallel to the first one in the same manner (Figure 1). Wound 66 
closure is done in standard fashion.  67 
Postoperatively, the patient is allowed toe-touch weight bearing using crutches, full weight 68 
bearing is allowed after 6 to 12 weeks. 69 
70 
Case Presentation 71 
A 76-year-old woman presented by ambulance after a fall from a ladder. The patient 72 
complained about pain in her back. Physical examination confirmed tenderness over the left 73 
posterior pelvis. A CT scan revealed a left iliac crescent fracture with superior and inferior 74 
pubic ramus fractures (Young & Burgess LC2; OTA 61-B2.2) and a vertebral incomplete 75 
burst fracture of L1 (Figure 4). An attempt of non-operative treatment was made but failed 76 
due to persisting immobilizing pain and the patient’s disability even under extended opioid 77 
medication. Hence, the indication for surgical treatment was made 8 days after the trauma.  78 
After general anaesthesia was induced, the patient was positioned prone in order to address 79 
the vertebral and pelvic fractures at once. The spinal fracture was treated by a balloon 80 
kyphoplasty. Afterwards two guide-wires were introduced under fluoroscopic control using 81 
the same transpedicular working cannula (Kyphon, Medtronic) we had used for the 82 
kyphoplasty (Figure 1). Two partially threaded 6.5 mm cannulated steel screws (DePuy 83 
Synthes) were placed over the guide wires. Finally, correct screw position was confirmed by 84 
an intraoperative O-arm 3D scan (Figure 5). The patient was able to be mobilized at the first 85 
postoperative day with significantly less pain and was discharged into geriatric rehabilitation 86 
a week later.  87 
Six weeks postoperatively, she was without pain and could ambulate on two sticks, her Timed 88 
Up & Go took 10 seconds without aids. At five months (Figure 6), she still had no pain and 89 
could ambulate without aids and without limitations (Timed Up & Go: 9 seconds without 90 
aids). 91 
92 
Discussion 93 
Percutaneous screw fixation of iliac wing fractures (Young & Burgess LC2) has become an 94 
established technique and good results have been described by several authors [2, 7, 9]. In 95 
conventional surgical treatment of lateral compression fractures radiographic imaging in 96 
several positions has to be done prior to the operation to plan the exact positioning of the 97 
screws. In addition, several positions of the C-arm are required during operation to judge the 98 
progress of the screw within the iliac wing, especially if the patient is positioned in supine 99 
position to preserve the screw entering the greater sciatic notch.  100 
We describe a technique that allows for insertion of the guide wire directly under the C-arm. 101 
This enables the surgeon to judge the wire’s position while placing it using the same 102 
“Teepee” view. This results in less radiation exposure of the patient and the OR-team. Less 103 
movement of the C-arm may result in more sterility of the OR field which in turn can result in 104 
less surgical site infections [4]. Decreased use of the C-arm may also result in less operation 105 
time and reduction of surgical total costs - even though the transpedicular cannulas can be 106 
expensive. 107 
Eventually, the ability to position the wires directly under the C-arm can decrease the risk of 108 
complications such as misplacing the screws, injuring greater vessels or nerves and harming 109 
surrounding soft tissue.  110 
There are other techniques that avoid radiation exposure as using an off-set guide (pig 111 
sicker”) or an an external fixateur drill guide [2, 8]. The disadvantage of these techniques is 112 
that the surgeon has to keep one hand on the handle and has to maintain the direction of the 113 
pig sticker while changing the C-arm position to enable guide wire insertion. The 114 
transpedicular working cannula, in contrast, can be driven into the bone where it stays fixed 115 
during maneuvering the  C-arm. 116 
In addition, the stiff cannula can be used as a reduction tool if driven far into the bone to gain 117 
control over the fragment. This may especially help in LC fractures close to the SI joint where 118 
closed reduction can be cumbersome.  119 
 120 
Conclusion 121 
In our experience, the use of the described technique facilitates the placement of guide wires 122 
into the supraacetabular canal and results in less changes of C-arm position, safer guide wire 123 
insertion and shorter duration of surgery. 124 
125 
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151 
Figure legends 152 
Figure 1 Guide wire placement using a transpedicular working cannula – «Teepee» view 153 
The technique can be performed in prone (as shown here) or in supine position. The C-arm is 154 
positioned in «Teepee» view (A+B). After skin incision, a working cannula with included 155 
trocar as used for the transpedicular approach in vertebral kyphoplasty (C) is placed into the 156 
supraacetabular canal (D). 157 
 158 
Figure 2 Guide wire placement using a transpedicular working cannula – Ala view 159 
The C-arm is now positioned in Ala view (A). A guide wire is inserted into the bone through 160 
the previously placed working cannula (Fig. 1) and further advanced along the 161 
supraacetabular canal (B + C). 162 
 163 
Figure 3 Guide wire insertion in supine position.  164 
Localize site of incision in a «teepee view» (A). Place transpedicular working cannula and 165 
hold it with a Kocher clamp to avoid radiation axposure (C). Advance cannula into the 166 
supraacetabular canal under flouroscopic gudance (D). Then. switch to an Ala oblique view 167 
and insert K-wire through the cannula while making sure that the wire is aimed abve the 168 
greater sciatic foramen (B+E+F). Use the «Down the wing» view to drive the wire across the 169 
fracture (G+H). At this step, the cannula can be used to steer the anterior fragment. 170 
 171 
Figure 4 Case of a 76-year-old woman after fall from a ladder.  172 
The CT scan at admission shows a left iliac crescent (LC2) fracture (A + B) with superior and 173 
inferior pubic ramus fractures. 174 
 175 
 176 
 177 
Figure 5 Postoperative Follow Up.  178 
Postoperative Follow Up. The intraoperative 3D scan shows correct intraosseous screw 179 
position and length (A). At 5 months postoperatively, the patient presented with no pain, fully 180 
mobile and with healed fractures (B-D). (E) shows the healed incision over the left PSIS. 181 
